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/ r . ' INTRODUCTION 

^ P ^ 

Almost every product known to man requires the use of machines for its, 
rrianufacture or for i ts [del i very to the customer. Modern machines and^wboct-* 
working tools have made mass production methods possible. --Without these tools, 
the life style we all /take for granted would not exist. While being basically 
beneficial, in their uies, these machines are potentially hazardous- to the 
persons operating them. + 

Safety, applied to procedures in a schoo'l or industrial environment, . 
is of tan a matter of (common sense and good judgment. Modern machinery is 
equipped with . guards' and devices designed to protect the Operator and make- 
operating the equipment as safe as possible. However, statistics- show that 
guards and^ other 'safety devices afford only 15% protection. Thttf, 85%. of 
all accidents in school and industrial environments are due £0 a factor (or 
factors), that cannot bg guarded^against by mechanjcal devices.-^Most accidents 
are a'result of someone's thoughtlessness, carelessness, lack of knowledge, 
or lack of consideration for the safety of others, and these^accidents may 
be avoided if worker's >dcquj re the habit of thinking before doing. 

^ .Safety is principal ly a matter of learning arul fol lowing^ safe practices* 
and procedures at a III times. It is<much more a s matter of do's than fion'ts.^ . 
The basic text of th^js mpdule prdvjdes general machine information. Somfe 
- specific 'practices arid precautions conc^ned with the effjfient operation" 
' and use of most machine and woqdworking tools in general use today /are also 
"di scussed. * , • 

If these practices and procedural are observed, then needless injuries - 
and- equipment damage can be greatly reduced. The laboratory phase will afforty 
first-hand observation of the safety . practices apd precautions presented. 



, ' ■ ' - ■ ;\ OBJECTIVES 

-1. . Cite nine .general safety rules^that apply to'alj machine-tools;., ^age 3) 
2., List and describe the five general categories of machine tools an?i cite ' 

at \east one safety hazard associated with each category. • (Page, 4)" 
3. Identify two types of turning machines and d^scussjrnrie causes of worker 

irvjury. (Page 6) * / - # 

• % ' SH-24/Page 1 ' 



4. List three types, of boring machines and discuss nine causes cjf-^worker 
injury associated with the use of these machines. (Page 9), > 

5. Name two' general typ'es of milling machines bnd describe nine Causes of 
* 

worker injury. (Page 1?) , j 

6. Describe two types of planing machines and discuss nine causes of work 
injury. (Page 16) 1 • 

7. List four types of abrading 'machines and discuss the safety aspects of 
mounting, dressing, and using grinding wheels. (Page 16)* 

8. 'Identify twq types 'of. sawirtg machines and discuss the safety aspects of , 
each.^ (Page 20) >' 

9. Describe general design features ,* specif ic control requirements, a:nd 
maintenance and inspection procedures for woodworking* tool s . "(Page 25) 

10. ' Name the three types of circular Saws and list th^ee safety features and 

procedures for each "type. (Page 27) / 

11. Compare and contrast the hazards and safety features associated with the 
use of planers and jointers. (Page 33) 

12. Describe the giost significant hazard and one safety precaution associated 
with tne use of (1) band saws, (2) shapers, (3) wood- lathes, and (4) 

* power Zanders. (Page 36) 

13. Briefly de^firibe three safety considerations for (1) proper dress, (2) 
material* handling, (3) housekeeping, (4)- electrical safety, and (5) gen- 
eral safety, when using woodworking tools,' (Page 42) . • 
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objective 1: Cite nine. general safety rules that apply 



to all machine tools. 



f 



Modern, machine tools' are equipped with guards and devices designed to 
protect the operator and to make Operating the equipment as safe as possible. 
However; most accidents are* due to factors that cannot be guarded against by 
mechanical devices. Most accidents are the result of some person's thought- 
lessness, carelessness, lack of knowledge, or Jack of consideration. Nine 
basic safety rules should be understood and observed y by anyone operating^any^ 
machine tool: These rules are l-rste^ below: 

1. Never start a machine if t the guard or guards have been removed or made 
inoperable as a result of a by.-pass system-, * 

2. Avoid wfearing loose clothing. ' 
^ Never leave a running machine, unattended. 

4. Wear proper eye protection, 

5. Keep machine coolant clear* and free„of debrjs. 

6. Never make adjustments to a machine *while it is running. ' 

7. Use brushes, vacuum equipment, or ■ spec i 41 tools to remove shavings and 
1 chips. 

8. Keep .al l work surfaces and areas 7 tlean. 

9. Ufe the "oor*rect hand tools when required. 

Following these"nir^e basif • safety rules for/machine tool safety will signifi- 
cantly reduce- the .chances of injury.* Should art injury be, received, it should 
be treated as a potential infection. Alfl Cuts and punctures should be cleaned 
thoroughly, antiseptic should be applied, and ttfe wound covered, with a bandage 
Any injury, however mi nor ^shoyVd .be* reported to the instructor or supervisor. 



( 



ACTIVITY J.* 



Name bine vtem^ to be, chepked or rules to be' followed^ 
wh£n operating a machine tool •" 

i. i-_ " - • . . fx 



*Answers to Aottyitie* appear orf%age 46,. 
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objective 2: List and describe the five, general cate- 
gories pf machine tools and cite at least one safety hazard 

0 

associated with each' category. 



According to"the National Machine Tool- Builders. Association, a machine 
tool is defined as "a power-driven machine not portable by hand,, used. to shape 
-or form metals and materials by cutting, impacting, forming, eroding, deplat- 
,ing, or a combination of these processes." From this definition it is obvious 
that machine tools vary in type and, design.* There are some 200 basic types 
of machine tools in a broad range df sizes and configurations, with each- type 
havjng special work-holding devices, tooling features and attachments,'. Before 
attempting to operate any machine tooV, the operator should become fakniUar t 
with the operating mechanisms, procedures, and safety features. Machine tools 
may be generally categorized by the function they perform. Machine tool cate- 
goric and a brief ^description of each follow: 

* • Turning Machines . This category covers such machines as'enginfe , ' 
-lathes, turret lathes, and automatic screw marchings'. *A lathe is 
. a device in which the work is rotating ag&init a cutting tool. 
. "'Its fuh&ion is 'te change the size, shape, or finish.of a re- 
volving work piece, with an adjustable cutting tool. Engine ^ 
.* lathes are used for one-pf-a-kyid or short production runs, 
while turret lathes and automatic screw .machines are strictly 
production machines/ Any piece- of rotating equipment* 'has 
pinch points capable of crushing or pinching off fingers, 

1 arms, toes, or other body parts. 
• 

Boring Machines . This category includes machines used to cut 
round holes into dr thrbugh materials. The drill press is the 
most^common machine in* this category. Lt uses a variety cf 
^ cutting tools that produce great quantities of chips. Jhe 

* » t 
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operator must be -protected from these chips, they fly from 

the machine as well as from the rotating parts. , 

• Milling Machines ! Milling machines are a gfroup of machine tools 
u§ed to produce machine! surfaces" by removing a small amount 6f 
material from the work piece. This Is done by feeding the work- 
piece into a rotating milling cutter. The .principal hazard in 
using milling machines is that 'of 'injury to the fingers, hands, 
or arms, by contact with the cutter. 

• Abradirig Machines . The grinding wheel and the grinding rpachine 
are an important aspect of machining* work. The grinding 0pera-t 
tion depends upon the abrasive or cutting .qual i ties of Carboryndum, 

• corundum, emery,- or othfer materials that are bonded and formed 
into a wheel, or coated -on belts. Grinding machines vary in con- 
struction and design according to the type of grinding work the ' 
machine is intended to handle. It .should be remembered 'that* 
grinding, and other abrasive processes are cutting processes. The 
grinding wheel, or coated abrasive,- is a cutting tbol , and it is 
.similar in function to a milling cutter or'a planer tool. The 
difference is -that tiny chips -are 'removed inslead of large chips. 
One potential hazard with grinding machines is the grinding wheel. 
The wheels are easily cracked or broken, and because of their 
great operating speed, there is always danger of broken pieces 

r flying out'of-the machine. GTther hazards include small particles > 

# * from the stock getting thrown toward the operator. V* 

* ♦ ■» * . 

• Sawing. Machines . These machines -have become an important factor 

in machine work by provid-ing stock cutting for other machine tool 
•operations. The two, general types of sawing machines in use in- . 
elude power hacksaws and band saws. Their ujain functions include 
cutting off stock, cutting stock^o length v or* cutting difficult 
shapes. The potential hazard with sawing machines is physical 
'contact with the saw blade.- 



ACTIVITY, 2: hm^h 

Name the five categories of machine tools and list at 
least one safety hazard associated *wi th each. 



t 



1. £ Li. 

2. . 



I 



4. 
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objective 3: ■ Identify two types of turning machines 
and discuss nine causes of worker injury. 



variety of operations that, turning machines jSerform make them useful 
and /lecessary^machine topis. The basic types of turning-machines include the 
engine lathe, used primarily to make one-of-a-kind or limited production parts 
turret lathes, and automata screw machines, both of whi'ch-are used for mass 
production of parts. 1 ^ 

.These machines can boused safely only if the operator is aware of haz- 
ards involved in their ojB^ion. Safe wbrk habits should be developed in the 
use of setups, chip breakers, guards {Figures 1 ,and 2) and other protective . 




Figure 1 . A metal band 
around ^he face plat£. 



. Figurf 2. A canopy guard. 
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Figure 3. Contact. with protrud- 
ing machine parts carn.cayse 
• dangerous wrapping, ' 



.devices. Worked injury on turning ma- 
chines is associated with such bad' prac- 
tices as* hand-brakirjg, Tiding "right- 
handed, using a file that has an unpro : « 
tect'esi tang, or using a hand instead of a' 
stick to'hplcL emory cloth agaipst the 
work. Attempting to remove chfps while 
the machine /is in operation or removing 
them by hand under any circumstances, can 
lead to injury.. A brush or a hooked* rod 
should be used to cjear the chips. Calli- 
pering or ^a§i ng the job while the machine 
is in operation can aTso cause injuries, * 

Injurfes .can be caused by^con.tact 
with rotating 'Stock, that projects from 
turret lathes of screw machines, as shown 
in rlaure 3. Other contact with projec-' 
tions on work or stock, such as face 
plates, chucks, or lathe dogs, especially 
those with projecting set screws,- is also 



dangerous. The "hazard caus 



•#Tg 



by leaving the chuck wrench in the chuck can be- 
avoided by attaching a SprJfig to the wrench. 

Hazards can be minimized if the f ol lowing^safety precautions are followed 

Remove loose clothing, (neckties, long steeves, and jewelry) before 
starting to work. - 

Protective eye wear should be worn at all times. 



1. 

2, 
3. 



\ 



5, 
6. 

7. 
8. 
9. 



Remove ^the chuck wrench immediately a<ter adjustments are completed, and 
start the lathe spindle by hand. ^ 

After shutting off the machine, allow it to coast to a stop; j^ver use a 
brake. 

Any defects iri the machine should be reported immediate!^ ^ 

Be sure to understand the operation and safety precaution^ of the lathe 
before attempting to operate it. 

Never let someone else handle the starting switch for you. 

Do not distract a person who is operating a lathe.. 

Never oil, adjitftyor change the speed of a running la£|je v . 
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.\ 10. Keep fingers' away from all moving parts. 

11. Remove chips with a brusti, pliers, or a^piece of wood; never use your 
/ hands. - y 

^ . .12. Stop the machijoe before measuring the workpiece. 

13. Keepi*aste and rags away from -moving parts. 

14. When jnaking adjustments, be careful not to l,et«a wrench sfip. 

• 15. Do not 'leave tools ly4 ng on the lathe. y # 

16. Make sure the*lathe is properly set for your work. Improper settings/ 
can ruin a workpiece or damage the ijithe. J/ 

17. Never throw<g$ars in or out while the lathe is running. ' 

18. 'Makes sur£ al 1 guards'and ^covers Ure jn their proper- pi ace. 

19. Make sure the tails tcfck is locked before starting the lathe/' 

20. * Always put the lead screw i njieutral^ when'ever you are not using thg feeds 

on;*f he -machine. * , 

21. Never hammer on the* lathe bed. 

• . , \ - 

-22. Never walk away and leave a lathe running. * . 

* - - * # 

. 23. Keep the bedways free from grit and shav,i/igs. * 

.These safety precautions should be followed when using-, turret lathes and 
automatic screw machines: ^ C • 

1. pVovide' effective guards around a^l 1- revolving stock. . 

2. Feed the bar stock through sections of piping to prevent whipping. , 

3. Befo.re gaging or changing work, move the turret back as far as possiblfe 
to reduce the hazard of injury from sharp tools. 

4.. Frequently, cleaYi the floor of .cutting oil. -If "machines splash oil,- 

• provide metal screens to intercept the oil. Provide nonslip floors in 
work ar^eas .around the machines. • 

^^^m^^h^w ACTIVITY 3: ^mm^^mi^^h 

What is the recommended method of safe chip removal from * 
an engine la'the? v ' ; 
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objective 4: 1i9t^three -tfy pes pf boring machines and 

discuss nine ajuse\pf # worked inj dry. associated with ■ 



the t\se df these machln ^ j . * ^ 



^Drilling holes is one of the mofct basic of machining operations and one 
that' is ^rformed frequently in a machine, sh#^ Safety i<s<tfce first thing ' 
that, should be learned about dri ll'vng< machine^. Me^al cutting requires -con- 
siderable feed pressure oi^|the putting edg'e.', ^ dri 1J press provides this J t 
pressure by hand oY*by power dri-ye. The? primary purpose of tfre drill] press, ( 
is to dri 11 holes, but it can be used forgather operations, such asr counter- 
boring, spot facing, countersinking, reamieg and tapping, all of- which are 
processes to modify the dri 1 Ted * hoi e . v . • • * . 

B^fpre operati ng ,any macTvThe, the operator jhould «be* f ami 1 iar jjth the 
name's and functions of all its parts ^ There are basical ly three types )>f^ 
drill presses 'used for general drilling operations - the sensitive drill press 
(Figure 4) used for light drilling; the. upright drill pres* used for heavy ( 
duty dciMling; and the radial drill, press .(Figure' 5) used to drill large 
.heavy workptieces th^t are difficult to^moye.* 





Figure 4. Drill -press, 

''K ■ 



Figure's/ Kadial drill press: k 



r 
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• . There, are several common causes of worker 
injury in drilling operations. One of the .most* 
common causes is contact with the spindle or 
tool. The enclosure shown in Figure 6 covers 
the spindle and dri 1 1 / protecting the user from' 
a possible wrap injury thatcould occur if the\ 
rotating sp'indle caught, loose ~hair or'clothing. 
The tool should not" be touched while r the' quick- • 
change clutch, is in use*; a simple, ^Jeeve guafcl 
can i^e jjsed to pVptect the spindle. Failure to 
replace the guard over the speed change pulley ^ 
or the gears creates a hazardous situation also. 
Leaving the key or. drift in tfie chuck is another." 
dangerous practice. Insecure clamping of the 
work or failur^to clamp a ^rndlll workpiece can 
f * result in the worker's beirfg struck by the 'work 

Js It flies out from the moving machine. Flying metal chips can cause injury,^ 
S can the o-peraitir 1 s^sweepiruj chips or tryingQTo remove long, spiral chips by 
hand.^ Hai^ and clothing, if allowed to fly loose^ can easily be caught in ma- 
chine parts and can dr*aw«the operator into .hazardous contact.*- 
L .Injuries 'can be'avoided if the followih<£ safety precautions are observed: 

Never diold a small workpiece by Hand — use a clamp, a special holder, or 
0 vise. * ' r 

"W,atch t!>at the land feed lever does not fly into the face when adjusting 




figure 6. - Enclosure for 
s.pindle and dri tt . 



1. 
3, 



the c61umn. 

Use a brush instead of hands to clean chips off the machine. Never use 
an air jet for removing chips as this' will cause the chips to fly at-a 
high velocity, and *cuts or eye injuries'may result. Do not clean up 
chips or wipe up oil v-dfrle the machine* is running. » , • y 



4. 
5. 



7. 
8. 



Always remove chuck keys and drifts before starting the drill press. 

Never clean thf taper in the 'spindle when the drill is running, since 
this could result in 'broken fi>gers or worse injuries. 

Never wear finger Hng-s, wrist watches, arnT bands', gloves, sweaters, or 
4oose* clothing-' around moving machinery, ' ♦ 

Shirt sleeves should be rolled at^pve elbows. 

Keep hair from being caught i'q the drill press spirydle. 



s 
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9. . Nevifc try to remove materials that have become jammed while the spindle 
<-> is revolving. If the work becomes loose, stop* the machine. 

10. Keep the floor clean around the machinery and immediately cleah MP ail 
spill's. . " , 

11. ,Do not disturb a drill' press operator while he or she is operating a ma- 
chine/ 

12. Always, shut the jjowef off when work has been completed. ft 

/il. Use minimum feed pressure when the dr*lll bit is about, to break through 
the worlf. - • » 

1*. ^Have a negative fake when'drilling brass and 'bronze. 

<^ 

15. Never drill thin stock without 'proper support.^. 

* . ' 4 

16. *Tways wear an apron, and stand, erect at the machine/ 

17. 'Never stop the drill press spindle with the Jiands after the machine has 

been turned off. Sharp chips often collect around the chuck of ^spindle. 
Do^ not reach around, near, or behind a revolving drill. 

* 

18. When, removing taper shank drills with a drift, use a piece of wood under % 
\ the drillssso they wilKnot drop onto the toes. This practice will also 

a protect the drill points. j 

'19, Remove burrs from a drilled workpiece as soon as possible, since any sharp 
edges or burrs c?n' cause severe cuts.> 

20. When .finishlM with a drill or other cutting tool, wipe it clean with a 
shop towel and store it properly. - . 

r 

21. Oily shop'towel'.s should be placed, in a closed metal container to prevent 
a cluttered wo^k ar^and to avoi^d a fire hazard. 

22. • Always wear safety goggles' when ope rati ngN^rill ing machines., ' . 

The'se additional guidelines- protect the life of the machinp, and also pro- 
tect the user. * 
k Do not drill intp the drill press tablfe or vise. 

2. Occasional >y interrupt the feed when drilling to break up the spiral chip 
, formed, so that it w\ll ncft begin a whipping action* and present* a ff&zar<j. 

3. Check the size' anci condition of drills and VeSmers. Dull tools are un- 
safe. ' . 

» > 

4. Avoid hammering on the drill press table, except with a soft hammer to ad- 
just the work. 

.5. Do not overtax l^e todls used. Broken, overheated, or dull tools will 
slow up production. ^ 

6. Always' remove "'the drill when drilling beyond the flutes* and clean out 
the chips. Do not allow them to p^Me up and jam the drill. 

7. A carf^dn'T'l should not be run as fast as a high-speed drill or it will 
. Ipse its temper. , " 
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'8. Do not leave tools lying on the drill press table. 

9. When moving the head or table on sensitive drill presses, make sure a 
safety clamp is set just below the^table or head on the column; this will 
prevent the table from suddenly dropping if the column clamp is prema- 
turely released. t 

10. -fitrarOll' driving pulleys, belts^, and all .exposed ge^rs. 



ACTIVITY 4: 



1 Name? five fonmon causes of worker injury associated with 
drilling machines^ and list precautions that would help 
to avoid injury. 

1. ■ 



2. 
3. 
'4. 
5. 



5 



objective 5: Name two general types of milling machines, 
$md describe.nine causes of worker injury. 

7^ : 



The horizontal milling machine (Figure 7)< and the vertical milling machine 
are two of the mo$t useful and versatile machine tools. Both machines use one 
or more rotating milling cutters that have single or multiple cutting edges. 
The workpiece, which may be held in a vise, a fixture, or an* accessory, or may 
be fastened 'to the tablfe, is fed into a revolving cutter. Equipped with proper 
accessories, milling machines are capable of performing a wide variety of op- 
erations su$b as drill ing^yeaming, boring, counterboring, and spot facing, 
and of producing flat or contour surfaces, grooves, gear teeth, and helical 
forms. 

The'millir^ machine is not dangerous to operate si f certain safeguards are 
Page 12/SH-24 _ 
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Fig 



7. Horizftntc 
without cutter enclosure, 



installed and 
if the operator 
uses safe prac- 
tices. How- 
ever, there 
are some haz- 

. ar4s associated 
with operating 
mill ing ma- 

/Klines . ' Some 
common g^uses 
of worker in- 
jury include 
failure to draw 
a job back to 



a safe dis^nce in loading' or unload>ng'^Voceduresi leaving band tools on the 
work tabl%^ reaching around the' cutter or hob to remove chips while .the machine 
is in motion, and using a rag to clean excess* oil off'thfe table while the cut- 
ter i*f turning. Leaving the cutter -exposed after the job has been withdrawn , 
is a. hazardous practice (see exposed. cutter in Figure 7). Using incorrectly- 
dressed cutters. and improperly storing cutters are 'also bad practices. Using 
a jig or vise that prevents close adjustment of the guard is inviting trouble", 
as is placing the. jig or vise-lockihg arrangement in such a position that force 
mist be exerted toward the cutter,'' There are many actions that should not be 
•attempted while the machine fs operating, especially cali peeing or measuring 
£he work and "adjusting- the coolant flow.' Attempting to remove a nut from the- 
machine, arbor by applying power i$' another dangerous practice. 

Some errors made through ca'r^es.srless or a desire to. shortcut work proce- 
dures "can be costly when they- res trtt in an accident. ' Such errors include lea'v- 
■ing hand tools on the. table', fatting, to, clamp work sAurely, and removing swarf 
filings) by hand instead of with -a brush. Careless movements can result in 
Striking the gutter with a hand or an arm while setting up or adjusting a 
stopped machine. Loose cloth 1ng.*nd gloves are-an invita/ion to accidents when 
. they' are woV*n around mi-lling machi'nes. Guarding the cutter with an enclosure 
<an help to prevent accidents. / I 

. --" ■ • 
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Injuries can be prevented when using milling machines if the following 

» * 
Safety precautions are observed: • ' 

* * * * «. * * 

1. Wear appropriate clothing and approved safety goggles. - . 

2. Know how to stop- the machine quickly. jNever use your hand) t 

3. See that the table is clean and dry before mounting holding devices for^ 
the -wqrk . ~ * ' ' • 

4. Get help to lift and "mount heavy attachments. 

5. Be^sure that. the vise, kidex head, tailstock, or fixture is securely 
mounted to the table. 

6. .Check to se£ tfhat the workpiece .is fastened tightly in the holding device 

7. Use a lead or soft^hea^ hammer to *$et workpiece *in the vise for setups. 

8. Select an r d mount the proper 'cutter, then check to see that it revolves in 
the proper direction. « 

. 9. Use a rag to handle sharp cutters^ 

10. Make surethe arbor, cutter, and collars are clean before mounting them ' 
o^jthe machine. ( * - 

11. Keeo fingers clear of the arbor hole when replacing 'the overarm. 

12. ^ Be sure the overarm is fastened securely. 

13. Use only co^ectly-f i tting* wrenches on the fnachine. 

14. Tighten the arbor nut by using a hand wrench. 

15. Select 'the proper spindle speed, feed' rate, and depth'of cut. 

16. 'Make certain that the table,* the holding device, and the workpiece will 
clear the arbor and ihe arbor Support during the cut. 

17. - Disengage the handles when the automatic feed is to be used. 

18. Make adjustments only while the machine is, stopped. " ' 

19. m Malce measurements only while the machine is stopped. ^ 

20. Keep clear of the movin^cutter. NEVER reach over the cutter^/^ 

2Ir Stop the cutter 'and use a brush to remove chips - do not use han^s. 

22. Make sure no pne except the operator is inside the safety zone before 
starting the machine. • * 

•23. Keep the floor around- the machine free of chips and oil. 

24. Clean the machine and area with a brush;beft)re leaving.' 

25. Use first. aid on any cut or scratch, no matter how minor. 

These guidelines should be followed with the use of the vertical milling 

machine/ - 

l.'*Do not attemot'to operate the x machine until thoroughly familiar with it. 
When in doubt, ask for *assi stance. 
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2. Wear appropriate cTothing and goggles. *~ 

3. Get help to remove any heavy attachment, like the vise, dividing head, ro- 
tary table, and so. on. , 9 

4. {fever handle a cutter with .bare hands. Use a piece of heavy cloth. for 
protection. ' * " 

5. Use a small brush to nemove chips* Never brush chips with hands. 

6. Stqp the machine before attempting to remove chips. ^» 

7. > Never reach* over d^neah the* rotating Cutter. 

&. Make sure that the holding device is'mounted solidly to 1 the-table and that 
; • the work is held firmly. Spring or vibration can-cause thin cutters* 1 ike 
; * the si itting' saw to shatter. 

9.* Do not talk to anyone while tfper&ting the maclhine, nor allow anyone else * , 
to turn on the machine. * ~ » ■ 

10. % No adjustments pr measurements should be made while the cutter is rotat- 
ing.^- ' 

11. Keep the floor 'around the ^machine c tear- of chips and wipe up spi 1 led .cu<- 

\ ^ting fluid immediately*. ,j m ' 

12. Know how to stop th^machine quickly. ' 

13. Do not permit work chpthes to 4 become saturated with oil and cutting flu- 
ids. Greasy clothing is a fire hazard. 

' ^* 
14'. Place all oily^ rags used to wipe down the machine in a meta 1. container 

that can be closed tightly. 



ACTIVITY 5: 



The rotating^eutter on a mi/lirvg machine is one of the most 
dangerous areas associated with vertical and horizontal 
milling machine^. List four safety precautions that should 
k be observed to avoid injuries associated with the horizontal 
milling cutter and three precautions when using the, vertical 
1nil}ing' machine.'; x " * 

1,- Horizontal milling machine 



2. Vertical milling machine 

» 

* 



/ 
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Objective 6: Describe two types of plarrijig machines, and 
discuss nine causes of work injury, • < 



. i EXHAUST 1 '- ' 




Figure 8. Shaper guard with attachment for. 



The two genera/ types 
of pljaning machines include 
. the planer and the sbaper 
(Figure 8). Each machine 
has tine primary function^of 
producing flat surfaces, with^ 
tfte planer being ysed on work 
that is impracticable, to -ma- 
chine on a shaper or milling 
machine. Both machirves use 
a horizontal reciprocating 
motion) (alternate forward . . 
and frlK>kwarj motion) to per- 
- form the "work, but each ap- 
*- plies* it in a different man- 
ner. On a .planer, for ex- 
ample, the work '1s fastened 



Chios to be exhausted through fe flexible hose.,. ^ the " workt£ , b1e , or - plate n," 

which has a reciprocating*moti<jn past the tool head. The tool cuts only on 
the cutting stroke of the platen (as it moves toward the reBr of the machine), 
and is h^ld stationary except for the feeding movement. The opposite is true 
of the shaper, in that the work is held on art adjustable worktable or in a vise 
^fastened to the worktable. The cutting toQl , which-is given a reciprocating, 
motfdhv-peels off a chip on the cutting stroke w At the end of the return 
stroke, the ?&e^.operates to move the 'table ^and work*) ^the^ desired, amount. The 
most common type of sfafwr. is the horizontal "type, used for producing flat, .' 
angular, and contour machined surfaces^ % . 

The cutting action of the slotter,- which is sometimes called a vertical 4 
shaper, is similar to that of the shaper, except that the tool reciprocates A 
vertically. The work may be fastened to a rotary table that canr be fed in a 
circular, horizontal , or longitudinal direction for various types of operations. 
Slotters are generally used for cutting internal vertical surfaces, that may be 
straight, angular, or contoured. ' * 
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r The. 'principal hazarcisSnth planing machines are flying chips and contact ^ 

*<with the cutting tool. ..Other hazards also present potential for physical in- 
.fury. Some' common causes of Worker injury include: the placement of hands 
between the .tc>ql an! the v<ork, using bare hands when handling or feeling sharp 
metal edges** and attempting to measure the^job while the machine is running. 

* As with otljer machipjng,'< care should*be N taken to secure work properly, and to 
create suff icient, clearance. Riding the^job is a^Jfl§efous practice and should 

^be avoided-. Other causes , of planing machine acci,dent^ are: coming "in contact 
with reversing dogs* fatling ta maXe sure th**current Is turned on wtien magnetic 
chucks are t6 be used, and unsafely adjusting the tool holder on the cross head. 
Accidents and injuries^can be avoided .if the following safety precautions j 
are observed by users of tjie planer: , 

1. Guard the openings under the planer table. Do not place tools under/ ,the 
planer table or reach uncjer it when the'machine is in motiorL- 

2. Always clamp the wrk securely onto the planer table. . 

c 3. Check to 1 * be, sure the work will Qlear the cross rails and the housing be- 
fore starting the machine. 

4. If possible, use chip guards on the planar: If ^ chip guard is not pro- 
vided, the operator should be provided with, and requi'rfed to wear, goggles- 

z with strength-tested lenses. * . *V , 

5. Stop the planer whenever making adjustments. f 

6. Cover" the exposed reverse dogs*on~the side of the planer bed with a sheet 
metal housing, as they >.may cause, leg and^side injuries. 

7. Locate each planer so that when the bed is fully extended it will not tje 
within evghteen inchest of tfte wall^or of a f ixe<^ebject. - If there are 
fewer than eighteen inches, A the area should be^closetl off. ^ 

8. Do not pile material s-so that they will be closer than eighteen inches to 
the ^pnd of the bed when it is fully extended. 

♦ 9. Equip planers with a U-shaped jjuard made of pfpe, mounted in* friction 
bearirigs on the body of the machine, allowing the' table to expand the ■ 
guard fo its maximum travel. It has been found that this setup ensures 
maximum protection with a minimum* of floor space. 

•* 

10. Before attempting to raise or lower the. cress trail, the operator should 
/ make certain that the crossrajl, clamps h'a^been loosened. When the cross 

rail hfts been set to t#ie desired height, th^ clamps stolid be securely 
tightened. " * / 

11. The planer operator shoiil d'make*. sur.e that tfce cuttA tools are set in x 
such a position that, if they shift away from the WL,' they will rise away 
from* the cut and- not dig into the work. 

12. ' When the planer is. in -motion* the operator should nof>attempt to shift the 

safety dogs, tighten jdewn the^work or the tool, make any adjustment to the 

* 
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planer or the work, sit on the planer table, or oil the^ptaner. v 1 

13. Chilis should not be removed by hand or with a wiping rag. ^"suitable 
brush should be used for this purpose. \" 

The following guidelines should'be followed by worker-s using. the sh^per. 

1. Make sure the work is, fastened securely before starting the machfne. The 
machine should be "turned over" slowly at first to be sure the tool and 
head clear both the housing and the work. * ■ * £ ' t ^ 

2. Remove all tools, such as 'wrenches and oil cans% fr^om tfte working surface 
before starring >thfc machines « 

3. Stop the machine before making any adjustments to the length °e>f the stroke 
or^to the tool , • JvV" ' : 

4. Use chip guards t&. prevent other persons from being struck. ( 

5. Do not a "Mow the rear' end of the ram at its maximum stroke to come within 
eighteen inches of a wall or a f ixed'object. - 

£. Do net pile materials within eighteen inches of the maxWium stroke of the 
* end of the ram. ' , 

7. Operators should be provided with, and required to w^ar, goggles; unless ✓ 
the machine 'is provided with a chip guard; *' 

Shaper operators should not wear gloves or loose or torn clothing. 

9'. Never touch the tool, clapper box, or workpfece while the machine is run- 
ning. * " 

. « 

Remote all, chips with a brush - never , use the hands. , 

• < "*» ' 

\ 

■h^^h^^^^h ACTIVITY 6: m^mh^hmb 

The principa] hazards with planing machines are physical 
contact with the cutting tool and flying chips^ ' , 

Jrue * / False _ 
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objective 7: Li st four types of abrading machines and dis- 

-cuss^the safety aspects of mounting, dressing, and using 
grinding wheels. 



•4 •; 

Grinders use an abrasive cutting tool to bring" a workpjece to an accurate 
size arjd in some cases to produce a finished surface. In' the grinding process, 
the surface of.the work is brought*into contact with the revolving grinding 
wheel: t The most common types" of grinders are the -bench or pedestal type* the 
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surface type, the cylindrical grinder, and the cutter'and tool grinders. 

Bench or pedestal grinders are used for offhand grinding and for the 
sharpening of cutting^tools^such as chisels, punches, drills, and lathe and . • 
shaper tools. ( . 

Surface grinders fye used to produce flat, anguTar, or contoured surfaces 
, on aj*orkpiece. * 

%1 indrical grinders are used to produce internal and external diameters 
that may be straight,. tapered, or contoured. ' 

Cutter and tool grinders are generally used to sharpen milling machine cut- 
■ters. • ? 

t Machine \ools that perform a grinding operation ,wi.ll use abrasive wheels, 
abrasive belts, abrasive disks, abrasive points, buffing wheels, polishing 
wheels, stroppers, 1 ap(T5 ng machines, and so forth. 

Grinding wheel? a % re safe ahd necessary cutting tools, but &iey are not 

unbreaiable. - They must be handled, mounted, and used carefully anct with ade- 

quate protection".* The American National Standards Institute (ANSI) B7.1 "Safe-. 

ty Requirements forthe Use, Tare, and Protection of Abrasive Wtye§ls" tells 

how to use wheels safely and with confidence. Be sure to follow the basic in- 

structions below when mounting the v^heel : ' \^ 

1.. Select die correct wheel for your operation. "Ring^test"* the wheel to 
be sure that it is not cracked. ✓ . * 

2. Never exceed* the maximum safe speed established for the wheel. Be sure 
the machine speied is not excessive^ 

3.. Never alter the hold in the wheel or force the wheel onto the spindle. 

4. Use clean, recessed matching flanges at least one third the wheel diam- 
eter. 

5. Use a clean, smooth" blotter on each side of the wheel under each flange. 

6"., Tighten the niit^only enough to hbl-d the wheel firmly. 

7. Adjust th6 wheel guard and wear safety glasses or a face shield (see Fig- 
ure 9) before starting the wheel. • 9 

When using the wheel, follow these precautions: 



*To perform a ring test, insert a pipe or similar metal object through the 
mounting hole. Gefttly tap the wheel with another metaVobject in at least 
three places equally spaced around the wheel. If the sajne ringing noise is 
heard after each tap, the wheel is probably not cracked. If, however, a dull 
soun<J or thudf is heard, tl^ wheel is cracked and should not ^e used. 
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Figure 9. Face shields 'Can protect 
the machine operator. 



Adjust the dust .hood and the 
coolant pozzle/ On a bench or 
a floorstand grinder, keep" the 
work rest adjusted within 1/18" 
of the wheel face (periphery) . 

Stand aside and -allow the wheel 
to run idle a full minute before 
starting to' grind. 

True the wheel if it is not run- 
ning true. (Truing a wheel is- 
the operation of removing any 
high spots on the wheel, thereby 
causing it to run cbncentric with 
the spindle.) 

Make grinding contact without 
"bumping" or impact. ' 

Grind only ofi the face of a 
straight wheel. Use disk wheels' 
for side grinding. Light side 
grinding is permitted on the cup 
or the saucer wheel. 

6. Never force qrinding so that the motor slows noticeably or the work gets 
hot. 

7, Protect th£ wheel when not in use. Store safely if removed from grinding 
machine. * 

Dressing a wheel is the operation of removing thfe dull grains and metal 
particles. TMs operation exposes tfie sharp cutting edges of the abrasive 
grains to make the wheel cut better and more safely. Grinding wheel dressers ■ 
are reed for this purpos^. * 

The chief aoei^errts^associated with grinding machines include eye injuries 
due to flying particles; injuries from contact with the revolving wheels, disks, 
or belts; arrd injuries due to bursting abrasive wheels* Inhalation of dust 
generated in the grinding or polishing process constitutes a health hazard un- 
less the grinding is done "wet" (water, dripping on the wheel) or unless the 
dust is removed by a suitable exhaust system. Injuries due to bursting wheels 
have been greatly reduced in^ recent years because of improved wheels and a bet- 
ter understanding of their use, but when accidents occur they are usually seri- 
ous. CaUtiofi on the part of the operator is needed if abrasive wheels are to 
be operated^Safely . The following general precautions should be observed when 
operating grinding machines: ' 
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1. Always wear goggles or an eye shield when performihg any grinding opera- 
tion, 

2. Never put a wheel on the grinder btfore checking it for soundness ,(use 
the ring test). Destroy wheels thai are not sound. f y 

3. Because it is not |jways possible to check the wheel on the grinder each 
time, it is used/ it is considered a good practice to stand to the side of 
the machine when it is first turne< ori and until it reaches operating 
speed. This will keep the operator crear of flying pieces if Me wheel 
Shatters. 

4. Do not attempt to use a grinder unless the wheel guards are in place and 
securely fastened% ^ f 

5. *If the grinding operation is to be performed dry,* do not forget to hook 
up the exhaust attachment before starting. 

6. Check the machine thoroughly before using it. Lubricate it according to. 
the manufacturer's specifications. 

7. Keep hands clea^ of the rotating grinding wheel.* ' 

8. Never force work against*the grinding wheel. (See Figure 10.) 






Figyre 10. Never force work against the grinding wheel. ' 
J^JUways stop the machine before making measurements or adjustments. 
10. Make sure" that the wheel is clear of the work before starting the machine. 
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11. If a magnetic chuck is used, make sure that '. It is holding the work solid- 
f ly before start-ing to grind. . . • | 

12. If an automatic feed is to be used, run the work through one cycle by 

. hand. This procedure will .ensure that there is -adequate- clearance and 
that the dogs are adjusted properly. 



ACTIVITY 7: 



Circle the correct answer. 
N The single most Important item of personal protective 

equipment that should be used whil-e operating grinding 

machines is: * ' 

a. Eye goggles or; eye shield. 
• b. Gloves. ( 

c- Steel -toed shoes. 

d. None of tbe above. 



OBJECTIVE 8: ..Identify two types of sawing machine and 
discuss the safety aspects of eagh. / 




Figur§ 11. Typical 
power hacksaw. *' 



Sawing machines make up an important part 
of today's machine tools. The two main types in, 
general use are the power hacksaw and the metal 
cutting band saw. 

The power hacksaw (Figure 11) is used for 
cutting -various kinds,, sizes , and shapes of met- 

" I'm \ 

al to length. They are available in wet- or m 
dry-cutting types and in a wide range bf styles 
and sizes. Power hacksaws' operate on the prin- 
ciple of a reciprocating stroke. On the cutting 
stroke, the saw blade engages the metal* remov- 
ing small chips. 'At the end of the stroke, the 
saw blade is raised slightly and moves back to 
begin another cutting stroke, 

The principal hazards are physical contact 
with the blade or injuries resulting from. 
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handling long and heavy stock. Injuries can be avoided, however, if^th^e fol- 
lowing safety precautions are observed: , / • ■ 

1. Mount work in the^ saw only when the saw is stopped. ' 

2. Support protruding- ends of long pieces to prevent them from falling and. 
pausing injury. ? * ■ 

* * * 

3. Hang a cloth oyer protruding ends of long^pieces to help prevent others 
from running info the ends. ' * 



Be sure that saw blades are in^ood condition. 



5. When raising the saw frame, always use the handle provided. 

6. Do not bend over the Saw frame while the machine is ^MJ&nntj. 

7. Avoid getting, the hands in the area of ' the saw blade w6ile the saw is . 
running. ' ^ 

Be careful to avoid cutting the hands on the" burrs at the ends of parts 
tha ^ rfl r,,t nff The burrs may tje removed with a file. 



r 



tharare cut off. 

Wear approved safety goggles at al.l times when operating the machine. 

The £and saw is a machine tool that 
ploys a flexible saw blade driven rn a con- 
tinuous loop around two wheels^ It employs a 
continuous cuttin'g action that can cut through 
many materials, from zinc to asbestos, and even ' 
through difficult-to-cut metals.* 

Band saws are available in vertical models 
% (Figure 12) and horizontal models, Such*opera- 
tions as shaping ,* slotting , and cut-off opera- 
tions can be perf6rmed by both types. However, 
the horizontal band saw is used mainly for cut-^ 
off and cut-to-length operations , while the 
vertical band saw is usaq for a much .wicjer range 
of sawing Operations including cutting metal %o 
^desired contours. , AT with the power hacksAw, 
the principal hazard of band saws- is physical • • 
contact with the blade. If the following safe- " 
ty precautiong^are observed, injuries can be 
aVoided: 




Figure 12. Typical N — 
band saw. 
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1.. Keep the worktable clean , especially the T-sJots, by r^movrr^g the chips 
' with a brush. N • f 

2* After the chips have been brushed away, wipe the worktable with an "oily 
rag to prevent rust. 

3. Kfeep the 4 door jifcjjsings around band saw wheels closed aj all times. 

4. Always adjust the. saw blade guard opening, slightly abovethe metal -thick- 
ness tft be- cut, wHh the, power off." * * ■ . 

5. -Always wear safety goggles at all times when sawing. 

* 6.\Holcf short workpieces in a workholding fixture; keep fingers- at least 
6-8"^away from Jthe cutting band. 

•7. Use the proper saw blade, blade tension, and cutting speed for the material 
being cut. 

-8. Provide sufficient working space around the madfine:* four feet at front 

♦ and back, three feet on each side. • , , 

9. Do no^ allow more than one person to operate a machine at"' the same time. 

"10. Follow the manufacturers operating and ma^ntenante^manuals. 

11. Replace dull bands., " m 

12. Inspect butt welds carefully before mounting^the saw band to the machine. 
t 13. Use the proper §aw biade width for the radius to be cut. 

.14. Wear g^^v^when *handl*iqg bands. 

15. Have 'tuts and bruises treated immediately. 

16. Reiio^e-'^burrs fjtom cut workpieces; they can cayse serious cuts: , , « 

17'. if the machine is equipped with a blower, make sure that it points away 
* from the operators. 

lS. On machines wi power-faWfcorktabl^^ make sure-that all workholdingt fix- 

• tures are secure-and properly pQSiticfrfed. ■ 

19. If uncertain about the setup or about some aspect of the cutting 6peratian, 
have it checked before proceeding. 

20. Use a stick v to rcfrnove* short pieces o f^rk^fa qm the area close to the 
blade. 



Ok 



ACTIVITY 8 



primary hazard with sawing machines^fj^ysical con- 
tact-with the , \ 
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WOODWORKING TOOL SAFETY 



OBJECTIVES: Describe general des,ign features, specific 
control requirements, and maintenance and- inspection pro- 
cedures for woodworking tools. 



Some machinery has been designed- to be effectively used for both metal " 
and woodworking, activities. A band saw is an example 'of one of these tools. 
Other machinery 1 has been specifically designed for use by either woodworkers 
ownetal- workers. -Woodworking tools are often considered more hazardous to 
workers because they require the worker to -be very close to* the various' mechan- 
ical cujtting device's and turning parts. . 

' Statistics havgjeen gathered that identify two types of woodworking tools ■ 
involved in.a signif icant*majority of accidents in school shops. These tools 
a're jointers? and saws "using circular blades, both of which are frequently used 
by many^workers. Because these tools have been identified as being among the 
most hazardous, extra cauti'on Should be taken when using them. 

Current OSHA regulations for "woodworking tools can be found in 29jCFR 
' 1910.213. A summary pf some' of the general safety features thafshould be 
looked for Inclines the following: "^-^jy 

1. Machines .should 1>e capable of high-spe^WTe with the largest tW size 
.without "sj|sible vibration " (vibration you can feel)/ ■ 1 

2. :. Arbor's and mandrel s; should have a "firm and secure bearing and be free 

from play." • 

3". Automatic-cutoff saw's must have me^anisms t'hat 'allow the operator to con- 
trt>l, each stroke.--- - n • 

, 4. Saw fr^esfer tables should have cast lugrtiat limit the size of the 
biyjGhat can be mounted. 
5 FeJST on ci rcular-saws must^remain parallel tf the blade at.all times 
' and must be securely fastened fq the table or table assembly. 

6. Machines should be provided with disconnect switches that can be locked 
in the "off" position. • > 

7. Portable machines operating on more than 90 volts must have separate ground 
wires and polarized plugs. -» 

* "a. *When performing activities that require the standard guard to be removed, % 
. combs (feather boards), or suitable jigs should be provided. _ 
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Many safety features ane designed around the control mechanisms for the 
various machines. Some of these devices and requirements include: 

1. Cutoff controls should be within easy reach without the operator having 
to leave his or tier position. 

2. A locking-type belt shifter, or equivalent positive device, should be . 
found on belt- or shaft-driven, devices. * , , 

,3/ Mechanisms should be installed to prevent automatic restarts after power 
failure. 

4. Positive protection must be provided on electrical ly-^powered machines to 

make them inoperative during repairs. 

• « 

5. Feed rolls t>r other movable parts should be covered or guarded to prevent 
the operator from 'contacting hazardous points. 



Inspection and maintenance procedures should be performed periodically. 
Slacks in tools, dull tools , bad^ly set or improperly adjusted saw blades are 
items to check for. Dull or improperly adjusted knives or^Jtting heads should 
also be looked for, as these toa present hazards. Tools with such deficien- 
cies work poorly and may break; ihfey may bind the piece being cut, or they mafy 

even throw the 

, work back & the 
operator. Lubri- 
cation require- 
ments /or all 
* • tools should^be 
. observed. Push 
sticks and blocks 
(Figure 13) of 
• various sizes 
should be avail- 
Keeping the machine 




Figure 13. Push stick (A); push. Mock (B), 



able to assist the stock through the cutting operation 
and the surrounding ^area 'free of sawdust is a]/o very important. 

•fSpecific safety precautions that relate to individual pieces of equipment 
will be identified as they are discussed. ' » 



ACTIVITY 9: 
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1. , Circular saw arbors and blades may be at some angle 
other than straight up and down as long as 

2 * / 



a. the piece" being-cut 'is less than 2" thick, 
'b. push sticks are : ayatlable. * 

c. the fence remains paraMel to the blade./ 

.2. All woodworking todls 'should have^ # 
* a. push Sticks available at the work si^e. 

b. cutoff cc/atrol wi thi n^lich reach fpr the op- 
erator. , v 

c. .a 12" safety, zone around them. 



OBJECTIVE 10: . a fkme t'he three types of circular saws 
and list three -safety features and procedures for 
each type. 



Circular saws, are those that use aground or circular blade for cutting. 
The three common types include ihe table saw, radial arm saw, and the portable 
circular saw (Figure 14). . * 

'.Other variations exist, including swing and si iding-cutoff saws ahd mo- 
toriled mfter boxes. All variations use a round blade attached to an arbor 
(shaft) through the center of %he blade. ' Cutting is possible as a result of a 
high- speed mottfr that spins\th% arbor and bjade., These saws are common in con- 
struction and industry, in;farm<and home'shops. Since any item used infre- 
quently has a, tendency to he, £aken for granted by its operator, anyone- uSing a 
power saw should be particularly cajreful. Momentary relaxation of proper safe- 
ty procedures can mean serious injury. Specific safety precautions associated 
with each of the three most common types will be described. 
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C. Portable circular saw. 
Figure 14. Three types of circular saws. 
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TABLE SAW • 

The table saw- (shown in Figure 15) js somfetimes called a, bench saw. It 
' is one of the bas'ic machines -for woodworking, and a wide range of processes 

can be performed on- it. *These pro- 
, cesses include crosscutting, ripping, 

miterihg, chamfering, and rabbeting. 
With attachments, the machine can per* 
form cone cutting, tapering, dadoing, 
sanding, shaping, and molding cutting. 
This machine demands the complete re- 
spefct of the operator if it is to be 
used safely. This respect includes 
an understanding of what can be done, 
and what should not be attempted on 
the machine. 

• There are two bas-ic 'types of ta- 
ble saws, the tilting table and the 




Figure 15. > On the table saw, remove 
all scrap with a brush, never 
with fingers. 



tilting arbor. For making certain 
angular cuts, either the table or the 
blade must tilt. The tilting arbor 
is recommended for accuracy, convenience, and safety. Sizes of table saws are 
designate*, by the tiiaffieter of the blade, such as 8", 10", or 12". Blades are 
designed for specific cuts, such as rip, crosscut, and planer. Combination 
blades are used for general' purpose sawing. Tfte> rip blade is effective ONLY* 
for ripping, just as i the crosscut is ONLY for cutting across the grain. .THEY 
SHOULD NOT BE USED INTERCHANGEABLY. The. planer blade is hollow ground and is 
used for making very accurate cuts in joinery. The^combination blade does -both 
crosscutting and ripping satisfactorily. For safety, always use the proper 
blade for the job to.be done. 

^/^afety in table saw operation requires proper guards . The following is a 
list of guarding requirements that should bf utilized:^ 

1. Table saws must be provided with a y hood guard that covers the saw at all 
times. 

. * 

2. The standard hood guard may be impractical When rabbeting and dadoing. * In 
this case, an" effective guarding procedure is to use a jig to hold the , 
work, keeping the hands away from the table". 

— * 
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3* Never reach 'over a revolving S3tff"*instead, bring the cut piece- back 
around the side of^the machine. 

4. Keep fingers away f rorn the saw blade^ at all times. 

5. Always' keep the guard and splitter in plac6 unlfess this is impossible for 
the ktod of cut being rnade. ^ » 

V » 

6. If the cut being. made does not permit use* of. the regular guard, use a /ea- 
•> ther bpard or a special guard/ A feather board is a piece *of board w^'th 

blade-wfdth slots cut in it, used as a temporary guajd. y 

' 7. When crosscutting with the miter gage, nevej^use -the fence for a stop un--^ 
less a clearance block is used.' A fence accessory used for guiding 

the workpiece. v i 

8. Always push the stock* thrdjgh with a py»sh stick when ripping stock that 
cannot be fed safely_by hand. \ . , ^ 

9. Never stand directly behind. thfc blade. /, 

10. ' Always- use a sharp blade. 

4 

11. When ripping, place the jointed edge against the fence. 

12. Keep the saw tabl^clean. Remote all scraps with a brush. 

13. Remove rings, watches, and other items that might catch in the saw. 
garments with short or tight sleeves. ■ \ \ 

14. Use the proper saw blade'f^r the operation being performed. ' 

15. Always hold the stock firmly against the miter gage^when crosscutting, 
4 and against the ripping fence when ripping, . / 

16; Be Certain the fence i$ clamped securely. ' 

17. ' When a helper assists, the helper should jiot *pul 1 the stock. 

18* Do not saw warped material. 

19. If stock must be lowered onto the revol ving, blade for. certain cuts, use 
stpps and guards.' Never have hands in line with the blade. m 

RAPIAL ARM SAW . ' . 

The radial arm saw (Figure 16) can be thought of as an upside-down .table 
saw. ^Jhe motor and blade are suspended above the- work rather than 'below it. 
In this position the blade can be ra'ised, lowered, turned, and tilted to make 
an assortment of cuts. Jhe actual operation of the saw is frequently done with 
one hand by Hjsing a handle to gently pull the motor througlr the work. The di- 
rection of the cut is such that the blade helps to feed itself, and little ef- 
fort is required by the op^t^r. 

Numerous attachments are used on the radial arm saw, including the dado 
head, shaper, sander, drill, and saber saw. 
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Figure 16, When using the radial 
arm saw, keep- hands well away' 
from the cutting blade , 



2. 



4, 
5. 



1. 
2, 
3, 
4, 

5. 



The radial arm saw is especially 
convenient for certain cuts because the 
stock remains stationary on th^r tables £ 
Ripping operations, however, can also be 
completed by Stating the blade parallel 
to the fence and carefully pushing the* 
stock into the blade* It is more dan- 
gerous to use the-~radial arm saw for 1 
ripping than to use the table saw, so if 
there is a choice, v the table-saw should 
be used to perform these operations. 

For safe operation, the radial £rm 
saw must be equipped with the following 
features; 



An upper -hood to enclose the top portion of the blade down to a point that 
will include the end of the saw arbor. The* sides of the lower exposed 
portion of the blade must be guarded, to the full diameter of the blade, 
by -a. device that automatically adjusts to the thickness of the stock being 
cut. 

Anti-kickback dogs on both sides of the saw designecTt^^oVfiie adequate 
holding power for all thicknesses of material being cut,Hf the saw is 
used 'for ripping. 

An adjustable stop, limiting forward travel of the blade to the distance 
necessary to 'complete a cut in repetitive operations, * 

A head that automatically returns to its starting position, - 

Marking $n the hood showing th^direction of saw rotation. In addition, 
a permanent label must be affixed to the rear' of the guard reading "DANGER, 
DO NOT RIP OR PLOUGH FROM THIS END," 



The following safety precautions should be observed for safe operation of 
the radial arm saw, * 

Always keep the safety guard and the anti-kickback device in position. 



Make sure, the clamps and locking handles are tight. 

Make sure the stock to be cut is held tightly against the fence. 

For crosscutting, dadoing, and similar operations, pull the say into the 
work. 

Return the saw to the rear of the table aftfer^each cut, and lock it in 
place. 

For ripping, make sure that the blade is rotating upwards toward you. Use 
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the anti-kickback device to hold work firmly against the table. Feed the 
stock from the end opposite the anti-kickback device. 

•8. Keep hands away from the danger area -'that is, the path of the saw blade, 

9. Be sure the power is off and the saw is not rotating before making any 
adjustments. • l' V 

10. Always, use a sharp blade or cutter. 

11. Allow the saw to reach full speed before making a cut. 

12. Before turning onxthe power, hold the saw to preventjit from' coming for- 
ward. • / * 

13. The saw tends to feed itself into the work. Therefore, it may be neces- 
sary to regulate the rate of cutting by holding bacK the saw; 



14. Use a brusHb or stick to keep the table clear of all scraps and sawdust v 

■ < ■' 

PORTABLE CIRCULAR SAW I 

Hand-held, portable circular^aws are ea$y to use, accurate, fast-cutting, 

and cotentially very dangerous. Before using one of these saws observe the 

following safety precautions: ^ 

1. Check the position of the lower guard. It should be covering the portion 
of, the blade below the -stage that rests on the stock being cut. It should 
move freely and not be locked in the up position , 4 exposing the blade. 

2.. Make sure all adjusting mechanisms far depth of cut and angle of cut are 
secured. 

3. Examine the condition of the blade: it should be ^harp, not cracked or 
chipped, and should be tightened securely to the arbor. 

Portable ci/cular £aws are picked up and held by the built-in handle that 
contains the start switch or trigger. Newer models are equipped with a safety 
button that must be depressed at the same time as the trigger, to start the 
motor. Tfiis feature prevents accidental starting. Other safety procedures - 
include mak'ing sure ( the power cord is clear of the blade, and havina the stock 
supported in a manner that will eliminate any binding during the cur. 

Using ^ircular -saws correctly and carefully can increase the life of the 
tool and reduce the chances of accidents for the operator. * Additional informa- 
tion concerning this equipment can usually ble found in owner and servicing man- 
uals, whicti should be kept available ^at all times. 



Page 32/SH-24 



J. 




s 



VITY 10: 



Read each statement and decide if it is true fpr; A) ta- 
ble saws, radial arm saws, pr\) portable circular saws, 
If the statement 1s correct for more than ons saw type, 
put-each letter appropriate in the blank provided, 

1. f Artfi-kickback devices should be found Qn these 

saws, 

2. Cutting occurs from the top of the* piece of 

stock,, , 4 
3. The stock remains stationary during the cut- * 



r 



ting operation, 

4. Push sticks -are used during the ripping pro- 
cess, 

5. The blade and motor move as th£ cut is made, 

6. Best for'ripping operations. 



\ 

OBJECTIVE 11: : Compare and contrast the hazards and safe- 
ty features associated with the use of planers and jointers, 



, Any piece of equipment that uses a rotating shaft or arbor is a poten- 
tially dangerous tool. When razor-sharp blades are attlthed to those high- 
speed shafts, an increased element of danger is added,. Planers and jointers 
use these sharp knife-like blades as^ their cutting tools. 

PLANERS 

A planer is a machine that removes wood from the surface of the stock un-' 
'til a desired thickness is achieved (Figure 17), * 
^ , Common sizes of planers include 12" , 24" , -atnd 36" r 'and these dimensions 
refer to th6 width of stock thiSPt can be accommodated. Stock such as glued-up 
table tops can be surfaced in larger machines , saving Heurs of woj*k with the 
han4 plaae. Usually the only adjustment to be made in the operation of the 
planer 1s for deptfc of/ cut. Light cuts generally produfce smoother surfaces - 
than heavy cuts. The stockls fed into the throat of the machine, which then 
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Figure 17. A single-surface 
planer. Mote .that there, is 
no gap between the surface 
of the material being planed 
and. the entrance to the cut- 
terhead'of the planer.- 



self-feeds as it smooths the surface*. When 
the cut is completed, the stock/fs released 
on the opposite side of the machine. 

Well-guarded, the machine is usually 
safe to operate, but it is extremely noisy. 
When it is running,, it is important that op- 
erators of other machines double their ef- 
forts at concentrating on their. own work. 
Only clean, nail-f renumber should be run 
through the planer. A nicked blgde makes 
sharpening a major operation. 

For safe operation-, woo<? planers should 

be equipped with the following guards: 
j 



minimum 1/16" thick 



1. Cutting heads, and saws' must be guarded with metal 
sheet metal or 3/16" thick cast' iron. 

2. Feed rolls must be guarded by a hood or by a suitable guard that will pre- 
sent the operator's hands from coming into contact with the in-running 

rolls. " 

3. Planers that can accept multiple pieces of wood simultaneously must be 
provided with^ either sectional infeed rolls that provide contact pressure 
on feed stock or with suitable section kickback finger devices at the in- 
feed end. \ 

These safety precautions should be followed during the operation of a wood 
iner. • 
I. 1 Always wear approved eye-protection devices. : 

2. Be sure that the warkpiece meets the minimum length requirements of the 
machine'. This length -is equal to the distance from the infeed rollers to 
the delivery roller?, plus two inches. 

3. Never allow any parf of the body ,to pass beyond the "front edge of the ta- 
ble Ijed'when the machine is in operation or when the power supply is turned 
on. Use a push bar, if necessary, to help a stalled piece pass into the 

del i very rollers. , . ' ' 

* 

4. ^-Sctand to one side of the machine when the unit is in operation to avoid 

being struck by objects that may be thrown back--^ 

5. Be sure that the worlcpiece is free of nonwood objects'such as nails or 
screws before- attempting to process it in the machine. 
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6. Check the grain direction on tjp face of the material to be surfaced to 
I be sure that it points toward you. 

7. Set the initial depth of cut by measuring the maximum thickness of the 
workpiece and then setting the table to a depth thickness 1/16 to 1/8 i-nch 
less than this thickness. 

, JOINTERS 

The jointer is ■ 
the mechanical 
equivalent of the 
hand .plane (Figure 
18). Basically, tt 
smooths and 
straightens faces 
and- edges of wood , 
but it can also cut 
rabbets , bevels , 
chamfers, and ta- , 
pers . The working 
part is the gutter 
head. This is usu- 
ally equipped with 
three knives, >hacp^ 
ened like plan* 

irons, that^irn at speeds of between 3,500 and 6,000 revolutions per minute 
(rpm). This speed accounts for, the smoothness of the cut. The depth of the 
cut is determined by the blade setting, and depends on the type of cut made 
and Jhe kind of wood used; The main hazard associated with the jointer is 
physical contact with the cutter head. Guarding (as shown in Figure 18) can 
help to prevent this. ' k . , , 

Safety requirements for jointers include the following; 

1. Hand-fed*with horizontal, head'- knives on the cylindrical cutting head 
should project no more than 1/8 inch beyond the cylinder. 

2. Table openings - clearance between rear table and cutter head must be 1/8 
inch maximum. Table throat opening (when -tables are set with ea<;h other 
for zero cut) must be two apd a half inched maximum. 




GUAflO 
DURING OPERATION 



STOCK 



.Figure 18, A jointer. 



ERLC 



Sia-24/Page 35 



38 



3/ Horizontal head - An automatic guard covering the head on the working 
Vide of the fenge, and a guard covering the h^ad behind the fetice. 

4. Vertical head - An exhaust hood or other guard completely enclosing^the 
revolving head, except for a slot of the width 'necessary to perform the 
work. • % 

These safety precautions should be observed in the operation of the 
jointer: * > 

1. Always* wear approved eye-protection devices. 

2. Be sure guards are in position and operative before starting the machine. 

3. Do not attempt to joint any surface less than eight inches long. 

'4. Use a push stick whenever the size of the wonflpiece brings fingers within 
four inches of the cutterhead. 



$e sure the cutterhead knives are sharp. 

Keep the jointer tables free of all objects when the machine is in use. 

Be sure al 3 loose clothing and hair is secured before turning the machine 
on. 



The fact that while the stock is being cut the blades are above the tab'le, 
ar\d thus could quickly and easily remove fingers or dther body- parts, makes 
jointers very hazardous to use. Properly used, they are time- and labor- 
savers; improperly used, they become deadly instruments. 



ACTIVITY 11: 



Of the planer and jointer , .which tool usually is consi- 
dered more dangerous; and why?i (Answer in one ^fente'nce. ) 



objective 12: Describe the most- significant hazard and- 
one safety precaution associated with the use of 1'} band 
saws,* z\ shapers, 3) wood' lathes, and 4) power sanders. 



BMW SAW ' 

The woodcutting band saw is a very versatile machine. It has a continuous 
blade traveling around "two wheels like a flat belt against two pulleys. The 
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. Figure 191 The band saw cutsT* 
curves and straight lines 
'in thin or thick stock. 



blade travels so that the ci^t is continu- 
ous and downward against the table. It 
cuts curves ancj straight lines in thin or 
thick stock (see Figure 19'). i 

Blades come in various widths and 
with different numbers of teeth per inch. 
In -general, a -blade as wide' as possible, 
and with^as few teeth as the stock will 
allow, ^should Bemused. The thinner the 
material , the more teeth needed. 

Band savvs should be equipped with 
the following safety devices;* / * 

1. /\n enclosure for the entire Wade 
except for the working portion \ 

2. An enclosure for wheels. 

3. A tension control, device. , 

4. A suitable guard on its running feed 
rolls. 



A band saw cuts so fas.t ar\d so Easily that the user must be careful not 
to get his or her fingers too close to the blade. To avoid injuries^hen using 
the band saw, the^following safety precautions stiould be observed: 

1. Be sure the blade is sharp, and positioned correctly with respect to blade 
supports 4nd guides. ' + 

2. Have all guards and other safety devices in position. | 

3. Wear approved eye protection. 

4-'. Keep both sides of the saw table clear* A clear work area provides' less 
chance of accidents. " Alio-, if the blade 'of the saw breaks, it can fly 
out to the right side of tTie^machine. 

Adjust the guidepost so that it is not more than 1/8" above the workpiece. 
Make no adjustments whrile the blade is running. • • 
Use a push stick when making through cuts on small pieces.—* * 



5. 

6, 
l\ 
8. 



Stop the machinp before attempting to pull a workpiece out of an ine om- _ 
plete cut. ' - 

9* Avoid excessive twisting of the blade, whichxcauses 'friction between the 
blade and the blade guides. * 

10. Be sure that round or irregularly-shaped pieces are firmly supported by 
the table during cutting, to avoid possible blade kinking and breakage. 



ERLC 



40 



SH-24/Page 37 




Figure 20. Single-Spindle 
.wood shaper. 



. Tfte shape* (Figure 20) is primarily used 
for edge cutting .on straight and curved pieces, 
for making decorative edges and moldings, for 
produting joints, and »f or -grooving , fluting, 
and rpeding. Whiljj {nos^of the work is done 
on fche edge of stock, the shaper can also be, 
i^sed for Face shaping. This relatively simple 
machine cart do a wide 'variety of operations 
depending -upon the kind of cutters avail- 
able. However, the shaper is relatively dan- 
gerous' because it operates at high speeds and 
its cutt-ers'are difficult to'guard.' Shap6rs 
are made in % many types and sizes** and may be 
either single-spindlfe^or. doubly- spindle , _vLhe 
double-spindle shaperMs used primarily' 
furniture factories; 



4 \ 




3. 



1. 
. ♦ 

2. 

3; 

4. 



These are the gyJaj^irf^ requirement^ for wood shapers: * — " 

Cutting heads must lie enclosed with a cage br>1th ad»!table guards of 
a diameter at Ifeast as great as "the diameter pf the culter. -j^rnihg de- 
vices of le^J0tgr a or of other material attached to the spindle are^not ac- 
ceptable. ; 

-Single cutter knives in shaper heads must be prflperly balanced'* 

Double-spindle papers require a starting and stopping devite for. each 
spindle. 

These are thtf^safety precautions fdf wood shaplrs< 

Whenever' possible, install the cutter so the bottom of the stock is sha 
In thfc way the stock will cQver mo^^f the cutter an* act as a guard 

Make sure the cutter is loclfed securely to the spindle. / 

Always^ position the left/ence so that it will support the worK. that has 
p.assed th^ cutters. ' » , ^ 

Adjust tfce spindle for carrect height and then lock it * # in r position. Ho-\^ 
tate/the spindle by hand to malce sure it clears all guards, fences, £rfd # ■ 
.so forth. * 1 , • • % . " - * 1 

Check tHe direction of rotation by snapping the switch* on and off; w^tch ♦ 
as the cutlers come' to rest. ALWAYS FEED AGAINST THE CUTTING EDGE; THAT 
I?; F 4 EED THE -WORK fllTO -THE CUTTERS IN THE DIRECTION OPPOSITE TO .CUTTER "RO- 
TATION* Some .shapers have a reversing switch so that the spindle can be 
rorated ei/thW clockwise or counterclockwise. 
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''6. Examine the. stock carefully before cutting, to make sure tt is. free of 

defWts^ Never cut throudl a loose knot, or through stock that, is cracked 
or split. ™ 

7. Hold the stock down and against the fence with J^ie hands on/ top of the 

? - material, yet out of range of the. .cutters. * 

8. Use^, guards N jigs, and clamping devices whenever possible. . . ^ 

.9. Always use a, depth collar when! shaping "irregular wock. ' Put a guide pin 
in the table to start the cutting. 

10. Do not set spring hold-down^clipS too tightly against the work. Use just 
enough tension to ho.ld the work against the^fence'. 

11. -For contour work, when depth collars and a guide pin are usedjwe opera- 
tor must 'swing the work inttf Jbhe cutters. ^Jt is a^ good idea twkeep the^ 
stock in motion \t\ tthe direction of feed. J V ' 

12v Never shafte -a r piece shorter than 10 inches. m •* * 



WOOD. LATHES 



Unlike any r 6th?r machine commonly found in noncommercial shops/ the wood 

lathe can produce a completely finished product. In most woodworking machines, 

the tool r s cutting edges travel- at a high rate of speed while the workpi$c$. 

moves slowly into and through the rotating cutting, edges 1 . In the wood lathe, 

the cutting topi remains relatively stationary while the workpjece rotates rap- 

idly past it. fn normal operation, the lathe produces rounded designs such as 

%1;able legs, spindles, and bowls* ' 

' These are the guarding requi rements 'for Wood lathes: 1 ^ 

. 1. Cutting heads must be covered a's completely as possible by hoods or 

shieVds, hirtged to the machines so that they can be thrown bacK for ad- 
✓ 'justing. , 

2. Shoe lasts and spoke lathes, doweling machines, and wood heeTturning 
bathes of the rotating-knife type must have hoods, covering the cutter 
blades, except at cdntact points. „ % 

3. Latjhes used' for turning-'prteces of stock , he H^otily between the two centers 
mirst have long curvfed guards extending over the top of the lathe, to pre- 
vent wofkpieces from being thrown, out of the latlie if they become -loose. 

' . These \re the safety precautions for wood lathes: 
,1. Always wearjtfi face shield when operating the lathe. 

2. Roll up sleSfes '^nd secure them, and remove all hand jewelry. 

3. Secure or remove any loose clothing that might become entangled irv the 
lathe. . 4 /r 

4. -Always operate-the machine at the slowest posSibYr^peed\hen beginning 
work. * 
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5. When work on the lathe is complete for an individual operation, return the 

speed setting to its low-speed position., . - 

, *\ 

6. Rotate the workpiece in phe machine by hand before turning the power on. 
This allows the clearance between the workpiece and the tool. rest to be 
checked. It^ is also a test <Jf the secureness of the workpiece. 

# 7. Be sure that glued material is secured* before attempting to turn it. 

8. Whenever possible, pre-shape workpieces before attempting to turn them. 

9. "Avoid high ||1ndle speeds for large-diameter workpieces. ' # 

10. - At the first sign of any unusual, vibration , turn the lefyie off. Deter- 

mine the c^use of the vibration before restarting. 

11. Use dust-collecting equipment when operating the lathe * or wear a suit- 
able dust-filtering face mask. 0 y 

12. Keep the tool rest w^Ahin 1/8 inCh of the surface of the^ workpiece* being 
cut. 1 . 

13t* Stop the machine before making any* adjustments. 

14. Check the tool rest and the tail stock clamps frequently during operation,, 
because vibration can cause them to- loosen. 

15.. Always support the turning topi with the tool rest, apd keep the cutting 
edge of the tool as close to the tool rest as possible. 0 

16. Select turning stock' that is straight-grained and free from defects such 
as knots and checks. 

17. Do nolfl^ve tools, an the lithe bed during burning operations. Vibration 
Jem to "walk off" the bed and fall to ;the floor, with the pos- 

.injury to the operator. 




< 



POWER $ANVEKS* ' . 

^NThere are several types of power sanders, including disk, belt, drum, 
spindle,*- and sheet types. *]1 use abrasive paper or cloth and setf it in motion 
in such a manner as to remove wood from the workpiece in preparation for fin- , 
ishing. Belt and diSt sanding machines are the most commonly used machines. 

Although separate disk sanderoare fajrly common, belt sanders are often 
part of the disk-belt combination machines./ In combination units, both tW 
disk and belt are drtven by a single ntator via belts and pulleys. The disk 
sadder consists of a metal disk to which circular sheet of coated abrasive 
is attached. A til table, table is attached, to th£ front of-the machine to sup- 
port the workpiece. The sanding disk is, surrounded with a housing that doubles 
as a guard for the protection 1 of. the operator and as part of the dj^fr-collect- 
ihg system., Dust-producing equipment of thjs type should always be provided 
x with a dust-collecting vacuum system. 
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.The belt portion of the Machine consists of an abrasive-coated cloth belt 
that travels -over two drums and a' platen. One ctrum is fixed in position arfd 
is driven by the motor, while the other drum i s' adjustable to allow for belt 
tensioning, removal, or tracking. > 

These guarding requirements apply to sanding machines: 

1. Self-feed sanding machines require a semicyl ipdrical guard to protect op- 
erator's hands from th^fln-r'unning rolls. The guard must -be of heavy ma- 
terial, well secured to the frame carrying*the rolls, so as to stay in 

/ adjustment for any " thicknes? of stock. The 'bottom of the guard should 

come down to within 3/8 inch of the cont'^AL face of the feed roll where 
it touches^ the stock. K 

2 f . Drum sanders require an exhaust hood ,(or other guard if no exhaust system 
' is necessary)., and a guard to. end ojSJKfche revolving drum, except that por- 
tion of the drum above ,the ta£le-.^|J^t' ' 

3. Disk sanders require 'an encVose|^£sV,^6xcept for the portion of the dfsk 
- abo^e the table 

4. Belt sanders require guards at^each nip point where the sanding belt runs 
onto a puffey. '.The unused, part of the sanding bel't must be guarded 
against accidental contact,. * * 

These are the. safety precautions for ^tH^ disk zander: * * - 

^ 1. Always wear approved £ye pro^ection 9 ,while(operatfng this machine. 

2. Only sand work that provides Wequa^cljtefWe (at least threeMnches) 
for the fingers.^ " - \; *' ^ 

3. Use only the upper left qjfiidrafit-of/the "dislf for sarong. The right quad- 
rant tends to Tift the worfcpie^e apd force sawdust up into the air. 

-,«*■• «k • 

4. Keep the machine table free of objects that might >alk off" the table * 
* r /dUPTng the operat'i6n because -bf vibration. \ 

5. Check 'the disk ^before operatic t<^be *ure it is securely adb^ed. 

6r After adhering an abrasive tQ/the disk, j.og the machine before turning it 
on complexly, to test the adherence of the disk. - - 

The following are the safety precautions 'for the stationary belt sanderf 

1. Always wear approved ^e$e-prt)$ecticto devices while operating this machine. 

2. Maintain at" least three inches between fingers and the abrasive belt. 

3. Keep the tablfe free of objects that might* "walk off" during operation. 

4. When tracking t^belt, jog'the machine to provide moyement. Do not turn 
\ the unit on fully until tracking^has been completed. : '* * \ •» 

5. > Always check to see thst the u&i is locked when* in the vertical position, 
* Lighten locknut'if necessary. , 

* ,6.. Use a push stick when doing, face sanding on the-machine. J> m 
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Match the statement to the tool' (or tQols) it best 
describes. ^ (Put the letter(s) representing the tool 
in the blank. ) • , 

A. Band saw. , 

B. ' Shaper'. m 

C. Wood lathe. 

"D. Power sander. . 

\ 1.. Creates a fine dust during use. 

2. Never use workpiece less than "10 inches. 

3. Cutter heads are difficult to guard. 

* , 4. Guide posts are/not more than 1/8 M above 
workpiece. - 

5. Workpiece moves, cutting tool remains 

. * n relatively still . 

6. Cuts stock'quickly, using a blade t*4vel- 

• ing over two wheels. 

7. Maintain at least three inches between 

where the stock is held and the work surface. 

Use safety glasses, goggles, or face shield. 

Stock is fed into cutters opposite to, the* cutter 
rotation . * . 



8. 
9. 



Low operating speed used when first%cuts are 
made. • - 
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OBJECtivE 13: Briefly describe^at least three safety cc>n- 
siderations for 1) proper dress, 2) materials handling, 3) 
housekeeping, 4^?lectrical safety, and 5) general safety when 
using woodwoncing, toots. 



Safety in a machine or woodworking shop requires more than just^a (knowl- 
edge of the safety procedures associafed with the various mechanical devices. 
Five other areas should be considered for a greater degree of safety for op- 
erators "and their fellow workers. These .areas include 1) proper dress, 2) • 
materials handling, 3) housekeeping, 4) electrical safety, and 5) general 
safety. 
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PRESS CONSIDERATIONS * > " * 

Dressing appropriately for any work situation is important. When work- 
ing with machinery it becomes even more important/ Safety glasses, goggles, 
or face shields are nfecessary in many situations to protect against flying ^ 
debris as workpieces are Irocjif ied. rj Loose or improperly-fitted clothing, should 
be avoided. Pants legs should not be so long that they could be. a tripping 
hazard.* Other items, such as neckties, loose jewel ry, -a"nd unbuttoned shirt 
sleeves are inviting trouble. The proper footwear should include shoes with' 
thief, sturdy soPes, or with steel toes, depending on the type of work being 
done. Keeping hair away from machinery with hair nets'or visors, and.keepinq 
hands clean and grease-free are "also important precautions. 

4 

MATERIAL HANDLING CONSIDERATIONS - • 

1. Two persons should carry long pieces of material. 

2. ^Use the muscles of the legs and knees to lift heavy objects. Do not lift ( 

with the back muscles- to do so could result in painful back injuries. 

3. Observe caution when -carrying planks or otfcer objects' across wet or other- 
•wise slippery footing. *~ — 

4. Learn to watch footing; svoid objects .that could be a tripping hazard. 

HOUSEKEEPING CONSIDERATIONS 

* 

*1 . Stacfc tflaterials and equipment neatly. . 

<2". Keep aisles, walkways, and areas around machinery clear of tools, materi- . 
als, and debriS. . ~ 

3. To prevent fires and reduce hazards that cause accidents, dispose of 
scraps and rubbish daily. , , . 

- 4 •Keep tables of machines and otter work surfaces free of tools and materi- 
als. ■ " , * 

ELECTRICAL CONSIDERATIONS ' 

f. Every machine should have a clearly identified' "stop" switch within easy 
access of the operator. a 

2 Every machine should have cAsconnect switch", of some means of keeping 
the machine inoperative whfTe repai>s or adjustments are being made. 

3. Make Sure the machine is properly grounded before attempting to operate 
* it. • .v 
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GEUEKAL SAFETY CONSWEWTIOHS 

The following is a list of general safety rules to be observed around 
machines in the shop or on the *}ob site. Observing these 'rules will help to 
- prevent injuries. 

1. Always walk - do not run. 

2. Never talk to anyone who is working with a machine. (See Figure 21.) 




Figure 21. Never talk to anyone who is working with a machine. 

3. Remove the' power plug or turn off the power, supply to a machine when 
changing or adjusting, cutters or blades, r 

4. Never leave tooLs or pieces of stock lying on the table surface of a ma- 4 
chine being usefl. ■ 

5. After using a machine, turn off the power and wait until 'the blade or 
cutter has come to a complete stop before leaving the machine. 

6. Always carefully check stock for knots, splits, metal objects, and other 
defects before machining. 

7. Do not use a machine until it is thoroughly, understood. Any tool with a 1 
sharp cutting edge can cause serious injury if -mishandled. 

8. USE GUARDS ON POWER EQUIPMENT. It should be understopd thlt usirrg guards 
does not necessarily prevent -accidents. Guards mfjFtDe used correctly if 
they are to provide Yull protection^ Also, it i ^impossible to carry out 
some operations, especially on the table saw, with the regular guard in 
place. Therefore, there are times when special guards shoulcNie used. 

v v 
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10. 

11. 

12. 



Always keep fingers away from the cutting edges. The most common acci- 
dent is caused by frying to rup too small a piece through the machine. 

Keep the floor arofnd the machine clean; the danger from faj'ling or slip- 
ping is always great. 

Always use a brush to clean the table surface. 

Always keep eyes focused on where the cutting action is taking place. 
(See Figure 22.) • . 



< 




Figure 22. Focus eyes on cutting action. 
♦13. Always use sharp tools. 

14. When using tools for set-up work pn 'a machine: 1) select the right tool 
for the job, 2) beep it in safe condition, 3) keep it jn a safe pUce. 

15. Report strange noises or faulty operation of machines to the instructor 
or person in charge. 

16. Know the location of fire extinguishers and how to use them. 

,,17. Injuries should be reported immediately for first aid and/or medical 
treatment. 



ACTIVITY 13: 



Cite at least three general safety considerations when 
using # woodworking tools. 

\ - 
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ANSWERS TO ACTIVITIES 



ACTIVITY 1 (Wording frfay'vary but content for each should be as follows.) 

1. /lever start a machine if the guanj or guards have been removed or made 
inoperable as a result of a by-pass system. 

2. .Avoid wearing loose clothing. 

3. . Neyer leave a running machine unattended. 

4. -Wear proper eye protection. ^ 

5. -Keep machine coolant clean and free of debris. 

6. Never make .adjustments to a machine while it is running., 

% Use brushes, vacuun equipment , or' special tools to remove shavings and 
chips. * 

8/ Keep all work surfaces and areas clean* 
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9. Use the correcthand tools when required. 



ACTIVITY. 2 

1. Turning machines -*rotating pinch points. 

2. Boring machines - v flying chips . 

3. 'Milling machines - contact with cutters. 1 

4. Abrading machines - metal fragnents in the eyes. 

5. Sawing machine^-- contact with *saw blade. ' v 

ACTIVITY 3 , % 

0 * 

With a brush, pliers, or piece of wood. * ^ 

ACTIVITY 4 

(Typical answer? could include:) » 

1. Outs from flying metal* f ra greats - interrupt the drilling process to 
Break up the chip ahd wear eye protection-. 

2. Being drawn to the. drill after having clothing, hair, or jewelry caught 
- eliminate or secure hair, clothing, l or jewelry.^ 

3. Punctures or cuts on fingers and hands - use brush to remove shavings 
and chips, or remove"*burrs. 

4. Hit by chuck key- remove key from chuck before^tarting drill. 

5. Being caught by pulleys or-belts - keep all guards in place. 

(See list on p. 11 for other^possoble answers.) . • r% 

ACTIVITY 5^ ^ 

1. Horizontal Milling Machine - 

Use a rag to handle sharp cutters; keep clear of the moving cutter; never 
reach over the cutter; stop the cutter and use a brush to remove chips. 

2. Vertical Milling Machine - 

Use a rag to handle cutter; never reach over or near rotating cutter; 
make no adjustments while cutter is rotating. 

ACTIVITY 6 

True. • . 

ACTIVITY 1 ^ ' * • 

. * . • .r 

ACTIVITY 8 ' 



ACTIVITY 9 

1. c. 

2. b. 

ACTIVITY 10 

1. A "4 B. 

2. BSC. 

3. B. 

4. A & i. 

5. BSC. 

6. A. 



ACTIVITY 11 

Jointer. The cutting head is exposed during operation.- 

ACTIVITY 12 ' _ ' 

1. D. 5 ~ 

2. B — 

3. B. 

4. A. **■ ~ 

5. C. ■ 1 

6. A.. 

7. D. • 

8. A, B, C, & D. - / 

9. 3. 
10. c. 

ACTIVITY 13 v . 

e 

(Any three from the list of 17 given under' general safety considerations, pp 
44 and 45.) 
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